Development and biopharmaceutical evaluation of quinupramine-EVA matrix containing penetration enhancer for the enhanced transdermal absorption in rats.
To increase the skin permeation of quinupramine through the rat skin, different types of enhancers were added to an ethylene-vinyl acetate (EVA) matrix containing 2% quinupramine. The effects of the enhancers on the level of quinupramine permeation through the skin were evaluated by using Franz diffusion cells that were fitted with the intact excised rat skin. Among the enhancers used, which included fatty acids (saturated and unsaturated), glycerides, pyrrolidones, and nonionic surfactants, polyoxyethylene-2-oleyl ether showed the best enhancement. The pharmacokinetics and bioavailability of quinupramine from an EVA matrix were examined to determine the level of percutaneous absorption in rats. The percutaneous absorption of quinupramine from the EVA matrix with or without an enhancer was investigated. Quinupramine was administered orally or intravenously to compare the pharmacokinetic parameters with that of the transdermal route. The relative bioavailability of quinupramine in the matrix containing polyoxyethylene-2-oleyl ether as an enhancer was approximately 2.81 times higher than the group without an enhancer. Histological examination revealed that the skin pretreated with the EVA matrix containing the enhancers had a loosely layered stratum corneum. These results show that the quinupramine-EVA matrix containing a permeation enhancer could be a good transdermal delivery system for providing sustained plasma concentrations.